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DETAILED ACTION 

Application Status 

1 . In response to the previous Office action, a non-Final rejection (mailed on 
02/13/2008), Applicants filed a response and amendment received on 05/13/2008. Said 
amendment cancelled Claims 2-3, 5, 7-8, 10-17 and 20; and amended Claims 1 and 6. 

Claims 1 , 4, 6, 9, 1 8, 1 9 and 21 -24 are pending in the instant Office action and 
will be examined herein. 

Compliance with Sequence Rules 

2. This application contains sequence disclosures that are encompassed by the 
definitions for nucleotide and/or amino acid sequences set forth in 37 C.F.R. § 

1 .821 (a)(1 ) and (a)(2). However, this application fails to fully comply with the 
requirements of 37 C.F.R. 1 .821 through 1 .825; Applicants' attention is directed to the 
final rulemaking notice published at 55 FR 18230 (May 1, 1990), and 1114 OG 29 (May 
15, 1990). 

The polypeptide "DDXXD" on page 31 , lines 7 and 8, is recited without SEQ ID 
NO. Appropriate correction is required. 

If the noted sequences are in the sequence listing as filed, Applicants must 
amend the specification to identify the sequences appropriately by SEQ ID NO. If the 
noted sequences are not in the sequence listing as filed, Applicants must provide (1) a 
substitute copy of the sequence listing in both computer readable form (CRF) and paper 
copy, (2) an amendment directing its entry into the specification, (3) a statement that the 
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content of the paper and CRF copies are the same and, where applicable, include no 
new matter as required by 37 C.F.R. 1 .821 (e) or 1 .821 (f) or 1 .821 (g) or 1 .821 (b) or 
1 .825(d), and (4) any amendment to the specification to identify the sequences 
appropriately by SEQ ID NO. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 1, 4, 6, 9, 18 and 21-23 are rejected under 35 U.S.C. § 112, first 
paragraph, written description, as containing subject matter which was not described in 
the specification in such a way as to reasonably convey to one skilled in the relevant art 
that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

The rejection was stated in the previous office action as it applied to previous 
Claims 1, 4, 6, 9-10, 18 and 20-23. In response to this rejection, applicants have 
amended Claims 1 and 6; and traverse the rejection as it applies to the newly amended 
claims. Applicants' argument has been fully considered but is not deemed persuasive 
for the following reasons. 

Applicants traverse the instant rejection (in view of the instant amendment) on 
the basis that the written description requirement is satisfied when "the description 
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clearly allow persons of ordinary skill in the art to recognize that he or she invented what 
is claimed" and "reasonably conveys to the artisan that the inventor had possession at 
that time of the later claimed subject matter" (see bottom of page 4 to top of page 5). 
Applicants argue the claimed subject matter does not need to be described literally in 
order to satisfy the description requirement. Applicants argue that instant claims meet 
the written description requirement because the exact protein sequence and space 
group and unit cell parameters and the bisphosphonate or isoprenoid ligand are 
reasonable for written description requirement. 

The Examiner acknowledges and agrees with the applicants' argument above as 
long as the claimed subject matter is in possession by one skilled in the art in view of 
the instant disclosure, or the instant disclosure teach a sufficient structure and functional 
correlation for the full scope of claimed subject matters which may not have literal 
description. 

However, the scope of a bisphosphonate and an isoprenoid are narrower 
compared to previously recited "a ligand"; but said bisphosphonate and said isoprenoid 
still encompass genus molecules having very widely varying structure. Thus, the 
breadth of amended Claim 1 (Claim 4 dependent therefrom) is drawn to a very widely 
varying composition comprising a protein crystal, wherein the protein crystal is a co- 
crystal bound to any bisphosphonate or any isoprenoid ligand, wherein the crystal is 
consist of 1-314 of SEQ ID NO: 1 and the crystal has a crystal lattice in a P4i22 and the 
unit cell dimensions a=88.80 A, b=88.80 A, c=174.99 A and a=p=v=90°. As previously 
noted, the instant amended limitation of "said protein forms a complex with a 



Application/Control Number: 1 0/651 ,668 Page 5 

Art Unit: 1656 

bisphosphonate or a isoprenoid ligand" in Claims 1 and 6 can be interpreted as binding 
capability of said protein as well as the co-crystal (or a method of making a co-crystal). 
Thus, one skilled in the art would not be able to possess the full scope of claimed 
invention by the virtue of instant disclosure lacking the disclosure of correlation between 
structure of composition and function of forming a protein crystal. The breadth of claim 
6 (Claims 9, 18 and 21-23 dependent therefrom) is drawn to a very widely varying 
method for forming a crystal of a protein which is consist of 1-314 of SEQ ID NO: 1, in 
any suitable conditions encompassing unlimited mother liquor composition and their 
concentration as well as having unlimited molecule(s), compound(s) encompassed by 
the genus of any bisphosphonate or isoprenoid ligand. Thus, one skilled in the art 
would not be able to possess the full scope of claimed method by the virtue of instant 
disclosure lacking the disclosure of correlation between structure (i.e., a precipitant and 
a protein solution) and function (i.e., conditions suitable for forming a protein crystal 
when the suitable condition results in a protein crystal bound to any bisphosphonate or 
isoprenoid ligand). The fact that there are many publication or disclosure of protein 
crystallization in general has very minimal (almost none) support for providing the 
representative species for the instant claims because every crystallization is case by 
case basis, specially those publication or disclosure is not about the crystallization of a 
protein consisting of residues 1 -31 4 of SEQ ID NO: 1 . For the reasons above and the 
previous written description rejection, the instant rejection is maintained. 



Application/Control Number: 1 0/651 ,668 Page 6 

Art Unit: 1656 

4. Claims 1, 4, 6, 9, 18 and 21-23 are rejected under 35 U.S.C. 112, first paragraph, 
scope of enablement, because the specification, while being enabling for a crystal or a 
method for preparing a co-crystal of a polypeptide consisting of residues 1-314 SEQ ID 
NO: 1 by a method of crystallizing a ternary complex consisting of said polypeptide with 
ligands (IPP+Risedronate, see specification page 49), that results in a crystal having the 
space group P4i22 and the unit cell dimensions a=88.80 A, b=88.80 A, c=1 74.99 A and 
a=B=Y=90°; does not reasonably provide enablement for all crystals and methods 
comprising the steps of using any suitable condition for the preparation of the co-crystal 
as broadly encompassed by the breadth claims that is any crystal of 1-314 of SEQ ID 
NO: 1 (or method of forming said crystal thereof) complex with in the presence of any 
bisphosphonate or any isoprenoid ligand. 

The rejection was stated in the previous office action as it applied to previous 
Claims 1, 4, 6, 9-10, 18 and 20-23. In response to this rejection, applicants have 
cancelled Claims 2-3, 5, 7-8,10-17 and 20; amended Claims 1, 6 and 23 and traverse 
the rejection as it applies to the newly amended claims. Applicants' argument has been 
fully considered but is not deemed persuasive for the following reasons. 

Applicants traverse the instant rejection because the standard for determining 
whether the specification meets the enablement requirement is by a determination 
whether any undue experimentation is necessary. Applicants argue the claimed subject 
matter does not need to be described literally in order to satisfy the description 
requirement. Applicants argue that instant claims are enabled without undue 
experimentation because the exact protein sequence and space group and unit cell 
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parameters and the bisphosphonate or isoprenoid ligand and the variability of instant 
disclosure is simple for one skilled in the art to screen a protein crystal encompassed in 
the claims. 

However, the scope of a bisphosphonate and an isoprenoid are narrower 
compared to previously recited "a ligand"; but said bisphosphonate and said isoprenoid 
still encompass genus molecules having very widely varying structure. As noted 
previously, the instant amended limitation of "said protein forms a complex with a 
bisphosphonate or an isoprenoid ligand" in Claims 1 and 6 can be interpreted as binding 
capability of said protein as well as the co-crystal (or a method of making a co-crystal). 
The undue experimentation is necessary for one skilled in the art to make and use the 
full scope of claimed subject matter for the following reasons. The breadth of amended 
Claim 1 (Claim 4 dependent therefrom) is drawn to a very widely varying composition 
comprising a protein crystal, wherein the protein crystal is a co-crystal bound to any 
bisphosphonate or any isoprenoid ligand, wherein the crystal is consist of 1-314 of SEQ 
ID NO: 1 and the crystal has a crystal lattice in a P4i22 and the unit cell dimensions 
a=88.80 A, b=88.80 A, c=1 74.99 A and a=(3=Y=90°. The breadth of claim 6 (Claims 9, 
18 and 21-23 dependent therefrom) is drawn to a very widely varying method for 
forming a crystal of a protein which is consist of 1-314 of SEQ ID NO: 1, in any suitable 
conditions encompassing unlimited mother liquor composition and their concentration 
as well as having unlimited molecule(s), compound(s) encompassed by the genus of 
any bisphosphonate or isoprenoid ligand. 
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Examiner acknowledges that a routine experiment, which is simple to change 
variability, does not automatically require an undue experimentation. It is true that one 
skilled in the art can screen very widely varying crystallization condition which is simple 
to just make and mix any precipitant using commercially available kit and robotic 
operation without undue experimentation. However, to make and use such screening 
method to be a conditions suitable for formation of a protein crystal of residues 1-314 of 
SEQ ID NO: 1 in the presence of any bisphosphonate or any isoprenoid form the co- 
crystal, would require a undue experimentation in view of very broad claimed crystal 
and/or claimed method of crystallization and unpredictability of forming a genus of 
claimed protein co-crystal (or method of forming thereof). The simple procedure to 
making and mixing any precipitant in the presence of any bisphosphonate or any 
isoprenoid does not decrease the unpredictability nature of protein crystallization. Thus, 
instant claims are very unpredictable to make and use the claimed protein crystal (or 
method of crystallization thereof). This is the reason one skilled in the art first attempt to 
screen as broad crystallization conditions as possible, which is also supported by 
Applicants' own disclosure reciting the wide range of crystallization conditions disclosed 
by the present invention provide guidance to further explore for new conditions to grow 
the claimed crystal" (see bottom of page 8, Remark filed on 08/06/2007). The said 
further exploration is what makes one skilled in the art to require an undue 
experimentation for protein crystallization in the presence of any bisphosphonate or any 
isoprenoid, especially when the claims are drawn to a very widely varying genus as 
described above in the breadth of claims. Thus, the instant disclosure and the prior art 
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failed to provide the guidance or direction to make and use the full scope of claimed 
invention without undue experimentation for one skilled in the art. For the reasons 
above and the previous office action, the instant rejection is maintained. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the same and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

New Matter 

5. Claims 1,4, 6, 9, 18 and 21-23 are rejected under 35 U.S.C. 112, first paragraph, 
new matter, as failing to comply with the written description requirement. The claim(s) 
contain subject matter, which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

Claim 1 (Claim 4 dependent therefrom) is drawn to a composition comprising a 
protein in crystalline form, wherein the protein consists of residues 1-314 of SEQ ID NO: 
1 . Claim 1 is amended by adding new limitation "bisphosphonate or isoprenoid"; thus, 
claimed product encompasses a composition comprising a protein in crystalline form 
and said protein in a crystalline forms is in a complex with a bisphosphonate or 
isoprenoid ligand, wherein the crystal has a crystal lattice in a P4i22 space group and 
the unit cell dimensions, +/- 5%, of a=88.80 A, b=88.80 A, c=1 74.99 A and a=B=v=90°. 
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The applicant is advised to point out the support in the original disclosure or 
amend the instant claims. Applicants disclose that the amendment of Claim 1 is 
supported by the paragraphs [01 17] and [0183]. However, the paragraph 01 17 only 
discloses that the IspA structure has cavity that binds the isoprenoid substrate as well 
as bisphosphonate inhibitor. 

The paragraph 01 83 only disclose the protein (1 -31 4 of SEQ ID NO: 1 ) in 
crystalline form with ligand, wherein ligand is directed to a specific compounds (i.e., 
isopentyl pyrophosphate (IPP) + dimethylallyl S-thiolodiphosphate (DMASPP); IPP + 
farnesyl S- thiolodiphosphate (FSPP); geranyl diphosphate (GPP); IPP + geranyl S- 
thiolodiphosphate; IPP + Risedronate; IPP + Pamidronate, or Risedronate). 

The limitation of Claim 1 reciting "said protein forms a complex with a 
bisphosphonate or isoprenoid ligand", as shown with underline above, is not supported 
by the original disclosure and is thus considered new matter. 

6. Claim 6 (Claims 9, 18 and 21-23 dependent therefrom) is rejected under 35 
U.S.C. 112, first paragraph, new matter, as failing to comply with the written description 
requirement. The claim(s) contain subject matter, which was not described in the 
specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

Claim 6 (Claims 9, 18 and 21-23 dependent therefrom) is drawn to a method for 
forming a crystal of a protein comprising a protein comprising: forming a crystallization 
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volume comprising a precipitant solution and a protein that consists of residues 1-314 of 
SEQ ID NO: 1, wherein said method encompasses forming a crystallization volume 
comprising the protein in crystalline form is complexed with a bisphosphonate or 
isoprenoid ligand; and storing the crystallization volume under conditions suitable for 
formation of a protein crystal- wherein the protein crystal has a crystal lattice in a P4i22 
space group and unit ceil dimensions, +/- 5%, of a=88.80 A, b=88.80 A, c=1 74.99 A and 
a =r3=Y=90°. 

The applicant is advised to point out the support in the original disclosure or 
amend the instant claims. Applicants disclose that the amendment of Claims 6 is 
supported by the paragraphs [01 17] and [0183]. However, the paragraph 01 17 only 
discloses that the IspA structure has cavity that binds the isoprenoid substrate as well 
as bisphosphonate inhibitor. 

The paragraph 01 83 only disclose the protein (1 -31 4 of SEQ ID NO: 1 ) in 
crystalline form with ligand, wherein ligand is directed to a specific compounds (i.e., 
isopentyl pyrophosphate (IPP) + dimethylallyl S-thiolodiphosphate (DMASPP); IPP + 
farnesyl S- thiolodiphosphate (FSPP); geranyl diphosphate (GPP); IPP + geranyl S- 
thiolodiphosphate; IPP + Risedronate; IPP + Pamidronate, or Risedronate). 

The limitation of Claim 6 reciting "said protein forms a complex with a 
bisphosphonate or isoprenoid ligand", as shown with underline above, is not supported 
by the original disclosure and is thus considered new matter. 



Application/Control Number: 1 0/651 ,668 Page 1 2 

Art Unit: 1656 

Conclusion 

7. Claims 1 9 and 24 are allowable. Claims 1,4,6,9,18 and 21 -23 are not allowed 
for the reasons identified in the numbered sections of this Office action. Applicants 
must respond to the objections/rejections in each of the numbered section in this Office 
action to be fully responsive in prosecution. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander D. Kim whose telephone number is (571) 
272-5266. The examiner can normally be reached on 1 1AM-7:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kathleen Bragdon can be reached on (571 ) 272-0931 . The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Alexander D Kim/ 
Examiner, Art Unit 1656 



/Richard G Hutson, Ph.D./ 
Primary Examiner, Art Unit 1652 



